The therapeutic effects of curcumin and/or dimethyl dimethoxy biphenyl dicarboxylate on rats drinking alcohol were evaluated in the present study. Albino Wister rats drinking 20% ethanol in drinking water were treated with curcumin (100 mg/kg body weight) and /or DDB (50 mg/ kg body weight) mixed in diet for 8 weeks. ALT and AST enzymes were significantly reduced in rat drinking alcohol and treated with DDB or Diferuloylmethane compared with rats drinking alcohol (p<0.05). On the other hand, in case of mixed treatment with curcumin and DDB, AST enzyme was elevated significantly compared with rat drinking alcohol(P<0.05). GGT enzyme was reduced after treatment of alcohol drinking rats with curcumin or DDB in comparing with alcohol drinking rats. MDA concentration in liver homogenate significantly reduced in rats drinking alcohol and treated with DDB compared with rats drinking alcohol (p<0.05). However, serum MDA showed a significant reduction in rats drinking alcohol and treated with curcumin compared with rats drinking alcohol El-Bakry and Basuni; AJRIZ, 2(3): 1-8, 2019; Article no.AJRIZ.49403 2 (P<0.05). Histopathological studies revealed liver tissue damage after alcohol administration, however an improvement in liver tissue after treatment with curcumin and DDB. In conclusion, curcumin and DDB can influence and improve the impaired antioxidant defense mechanisms resulted from ethanol and combined treatment with curcumin and DDB has no effects.
INTRODUCTION
Oxidative stress and decreased antioxidant status induced by ethanol metabolism play a major role in the causation of alcohol toxicity and damage [1] . Curcumin (diferuloylmethanen), aromatic yellow compound isolated from the root of curcuma longa, is a chemopreventive agent with a multiple mechanism of action (Surh, 2002) [2] and has been described in traditional Chinese medicine for treatment of different inflammatory disorders, anti-infectious, antifibrotic and anticancer activities in cells and animal disease and exerts beneficial effects in animal models of liver injury and cirrhosis [3, 4, 5] . Rong et al. 2012 , showed that chow-fed mice that were administered high amounts of ethanol (4 g/kg/day) were protected against oxidative stress by curcumin treatment. There is as well evidence that curcumin reduces inflammation through the inhibition of NF-kB in ethanol-treated rats (Nanji et al. 2003 ). However, both oxidative stress and inflammation are secondary effects that occur in response to chronic alcohol intoxication due to the accumulation of metabolic byproducts from the alcohol metabolism. To date, the effect of curcumin supplementation on the alcohol metabolism enzyme activity in animals that are intoxicated daily is unknown (Rivera-Espinoza and Muriel, 2009). Preceding studies have typically used high doses of curcumin, which translate into human doses (N8 g/day). Curcumin also known to trigger apoptosis in cancer cells at high concentrations [4] 
MATERIALS AND METHOD
The present study was conducted on thirty male albino Wister rats, weighing 200-230 g of each rat that were obtained from Helwan animal station, Ministry of Health, Egypt. Animals were allowed to adapt for two weeks and housed in animal house of Zoology Department of Damietta faculty of Science, Damietta University, Egypt. Rats were divided into 5 groups each of 6 animals, Control group: rats given normal diet and water for 8 weeks, Ethanol group: rats were given 20% ethanol in drinking water for 8 weeks, Ethanol & curcumin group: rats were given 20% ethanol in drinking water and curcumin 100mg/kg body weight mixed in diet for 8 weeks, Ethanol &DDB group: rats were given 20% alcohol in drinking water and DDB50 mg/kg body weight mixed with diet for 8 weeks, Ethanol & curcumin& DDB group: Rats were given 20% alcohol in drinking water, curcumin 100 mg/kg body weight and DDB50 mg/kg body weight mixed with diet for 8 weight. At the end of the 8 th week, rats were starved overnight, then sacrificed and blood samples were collected and centrifuged for serum separation. The large lobe of liver was cut and divided into two parts, one fixed in formalin and the other fixed in Zinker solution for histopathological studies.
Physiological Studies

Malondialdyhide (MDA)
MDA in serum and liver tissue homogenate were determined by the methods of Stock and Donnady, (1971) and Uchyama and Mibara, (1978) respectively. The method depends on the reaction between malondialdyhide and thiobarbituric acid (TBA) to form colored complex which is measured at 520 nm and 532 nm. The difference between the two values represents MDA concentration.
Determination of ALT and AST enzymes
The method was done according to the method of Reitman and Frankel (1957).
Determination of GGT enzyme
γ-glutamyl transferase catalysis is the transfer of a γ-glutamyl group from γ-glutamyl-3 carboxy-4nitroanilide to glyclglycine with the formation of Lγ-glutamyl-glyclglycine and 5-amino-2nitrobenzoate. The amount of 5-amino-2nitrobenzoate formed, measured colorimetrically at 405 nm which is proportionally to the enzyme activity present in the sample [6] .
Histopathological Study
H/E stain
Liver tissue specimens were fixed in 10% formalin and embedded in paraffin wax and 5 micrometer thickness were cut. Sections were stained with H/E stain according to Durary and Willington, (1967).
Masson trichrome stain
The method was done according to Carlton, (1976). Briefly, liver specimens were fixed in Zinker solution for 24 hr's, washed in 50% alcohol and treated with diluted I2 solution, then washed in 3% sodium thiosulphate. Sections were stained firstly with haematoxylen, then with Masson A solution for 5 minutes. They were washed in distilled water and stained with Masson B solution for 5 minutes and differentiated in 1% phosphomolybdic acid for 5 minutes, stained with 2.5% fast green solution for 2 minutes, then differentiated in 1% glacial acetic acid. Sections were dehydrated, cleared in xylene and mounted with DPX.
Statistical Analysis
Student -T test was performed using the statistical program package, SPSS, version 14. Degrees of significance were as follow, significant, P<0.05; highly significant, P<0.01 and extremely significant, P<0.001.
RESULTS
Liver Enzymes
The activity of AST enzyme was increased significantly in rats drinking alcohol. After treatment with curcumin and DDB, the activity of AST enzyme was decreased significantly (P<0.05) compared with the alcohol drinking rats. However, after mixed treatment with DDB and/or curcumin the activity was increased compared with alcohol drinking rats as well as alcohol drinking rats and treated with curcumin or DDB (Table 1) . ALT enzyme was decreased significantly in rats drinking alcohol and treated with DDB compared with alcohol drinking alcohol. Table 1 indicates that. The level of malondialdyhide was elevated significantly in rats drinking alcohol (P<0.05), but after treatment with curcumin and DDB, the level of malondialdyhide was decreased compared with alcohol drinking rats.
Malondialdyhide of Serum and Tissue Homogenates
In case of mixed treatment with curcumin and DDB, the level of MDA was decreased significantly compared with normal group and those drinking alcohol (P<0.05).
In liver tissue homogenate, A significant increase was observed in rat drinking alcohol as well as rat drinking alcohol but treated with a mixture of curcumin and DDB compared with normal rats Table 1 . However, no significant differences were observed between other groups and normal group.
GGT
GGT enzyme activity, was significantly elevated in rats drinking alcohol compared with normal rats (P<0.05). On the other hand, in rats drinking alcohol and treated with curcumin and/or DDB, the levels were decreased significantly (P<0.05), (Fig. 1 ). Table 2 indicates that. The level of malondialdyhide was elevated significantly in rats drinking alcohol(P<0.05), but after treatment with curcumin and DDB, the level of malondialdyhide was decreased compared with alcohol drinking rats.
Lipids and Cholesterol
In the case of mixed treatment with curcumin and DDB, the level of MDA was decreased significantly compared with normal group and those drinking alcohol (P<0.05). In liver tissue homogenate, A significant increase was observed in rat drinking alcohol as well as rat drinking alcohol but treated with a mixture of curcumin and/or DDB compared with normal rats Table 1 . However, no significant differences were observed between other groups.
DISCUSSION
It is well known that, prolonged alcohol intake resulted in alcoholic liver disease worldwide The excess byproducts of alcohol metabolism can cause oxidative stress, lipid peroxidation and inflammation and promote fat accumulation through the inhibition of the cellular energy regulator AMP-activated protein kinase (AMPK) [9] . The present data indicated that, MDA elevated after drinking alcohol. These results agree with that of Das and Vasudevan [10] in which ethanol treatmentresults in the depletion of GSH level, elevation of MDA and hydroxyl radical causing modification of all biological structures and consequently resulted in serious malfunction of cells and tissues.
Curcumin is a poly phenolic compound isolated from the rhizomes of Curcuma longa (turmeric). This compound exhibits a wide range of antifibrotic properties, including anti-epithelialmesenchymal transition, anti-apoptosis, antioxidation, and anti-inflammation properties (Zhou et al. 2014 ).
In the present study, treatment of alcoholic rats with curcumin leads to reduction of ALT and AST enzyme activity and improvement of histopathology of liver tissue such as reduced morphological changes and decreases the degree of necrosis and fibrosis and decreased collagen fibers around portal vein. These findings agree with other studies that conducted with other hepatotoxic substances such as CCl4 and paracetamol [11] (Kumar et al. 2008). Ethanol exposure resulted in reactive oxygen species (ROS) generation, malondialdyhide elevation (MDA), glutathione (GSH) depletion and antioxidant system impairment, which were significantly reversed by curcumin treatment [13] such results were observed in the present study in which the level of malondialdyhide was elevated after alcohol consumption.
Curcumin is a compound derived from the spice turmeric, a spice that is a potent antioxidant, anticarcinogenic, and anti-hepatotoxic agent [14] and could ameliorate ethanol-induced hepatocytes oxidative stress in vitro (Rong S, et al. 2012). In vivo, it has been found that, curcumin ameliorate the evident release of cellular alanine aminotransferase (ALT) and aspartate aminotransferase (AST) Balb/c mice. Also (Rong S et al. 2012) concluded that, curcumin provided protectionagainst chronic ALD and the mechanism might be related to the alleviation of oxidative damage. This was explained by the reduction of MDA in rats drinking ethanol and treated with curcumin. The findings of Lee et al. (2013) indicates that low doses of curcumin may protect against liver damage caused by chronic alcohol intake and a high-fat diet partly by modulating the alcohol metabolic enzyme activity. Therefore, curcumin may provide a promising natural therapeutic strategy against liver diseases. The results of Ronga et al. (2012), showed that curcumin attenuated ethanolinduced histopathological changes of liver and ameliorated the evident release of cellular alanine aminotransferase (ALT) and Aspartate aminotransferase(AST).
CONCLUSION
In the present study, treatment of alcoholic rats with DDB also significantly reduces the serum level of GGT. However treatment with mixture of curcumin and DDB elevate the level of GGT.
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